數學解題中「無到有」的感覺 by 許建銘
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(ꑀ)냝썄 1ꅇ꙰맏 2-1ꅁ AC AB ABC = D ꒤ꅁ ꅁ 
AC BE ^ ꅁ AB CD ^ ꅃ 
ꡄ쏒ꅇ CD BE =
ꅩ쏒 1ꅪ(1)곝녯뙽 ACD ABE D D 뭐 (꙰맏 2-2) 
(2) CD BE ꅂ Q ꓀ꝏ결 AB AC ꅂ 쏤ꑗ
ꪺ낪 
￿ = — = — \ 90 ADC AEB  
(3)ꑓ A A — = — ꅁ AC AB =  
ACD ABE D @ D \  












ꅩ쏒 2ꅪ(1)곝녯뙽 ECB DBC D D 뭐 (꙰맏 2-3) 
(2) BE CDꅂ Q ꓀ꝏ결 AC AB ꅂ 쏤ꑗ
ꪺ낪 
￿ = — = — \ 90 CEB BDC  
(3)ꑓ BC BC = ꅁ ECB DBC — = —  
B  C 
A 
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ECB DBC D @ D \  




(ꑇ)냝썄 2ꅇ꙰맏 2-4ꅁ ￿ = — + — 160 2 1 ꅁ
￿ = — 40 A ꅁ ￿ = — 35 E ꅁꡄ B — ꅈ 
ꅩ룑 1ꅪ곝꒣뙽ꪺ룑ꩫꅇ 
덝 ￿ - ￿ = — ￿ = — x x 160 2 1 ꅁ  
￿ + ￿ = — ￿ - ￿ = — x FCE x ADF 20 180 ꅁ  
35 20 40 180 + + = + - x x    
165 2 = ￿ x  
5 . 82 = ￿ x  
￿ = — \ 5 . 102 FCE  
￿ = ￿ - ￿ = — ￿ 5 . 62 40 5 . 102 B  
ꅩ룑 2ꅪ곝녯뙽 DBE ABC D D 뭐 (꙰맏 2-5) 
2















(ꑔ)냝썄 3ꅇ꙰맏 2-6ꅁ꽸꟎ ABCD ꒤ꅁ
6 = AB ꅁ 4 = BC ꅁBE ꦷ걏ꕈ AB 결ꕢ깼
꒧뛪ꪺꕼ꓀꒧ꑀꅁBF ꦷ걏ꕈ BC 결ꕢ깼
꒧뛪ꪺꕼ꓀꒧ꑀꅁꡄ뇗뵵뎡꓀ꪺ궱뽮ꅈ 
ꅩ룑 1ꅪ곝꒣뙽(꙰맏 2-7)ꪺ룑ꩫꅇ 
(1)륌 F Ꝁ AB FH^  
(2) 6 = AB ꅁ 4 = = = BH CF BC  
2 4 6 = - = ￿ AH  
8 4 2 = · = ￿ 궱뽮 꽸꟎ADFH  
(3)냏냬 Q ꪺ궱뽮 




2 2 - = · · - =
 
(4)뇗뵵뎡꓀ꪺ궱뽮 




2 p p - - - · =
 






ꅩ룑 2ꅪ곝녯뙽ꆳ 1 ꅂꆳ 2 ꅂꆳ 3  ( ꙰맏 2-8) 
뇗뵵뎡꓀ꪺ궱뽮=(ꆳ 1 ꕛꆳ 2 듮ꆳ 3 )ꪺ궱
뽮= 24 ) 16 36 (
4
1
- + p p  
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1  F 
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A  D 
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(ꕼ)냝썄 4ꅇ꙰맏 2-9ꅁ AC AB = ꅁACDE 결
ꖿꓨ꟎ꅁꡄ EBC — ꪺꯗ볆ꅈ 
ꅩ룑 1ꅪ곝뙽떥롹 ABE D  
덝 ￿ = — = — x AEB ABE  
￿ - ￿ = — \ x BAE 2 180  
￿ - ￿ = — ￿ x BAC 2 90  
( )
￿ + ￿ =















ꅩ룑 2ꅪ곝덺뛪 A(꙰맏 2-10) 
CE EAC = ￿ = — 90 Q ꦷꪺꯗ볆 











(꒭)냝썄 5ꅇ꙰맏 2-11ꅁꖿ꒭쏤꟎ABCDE ꪺ
꣢뇸맯ꢤ뵵 BE AC ꅁ 곛ꗦ꧳ Pꅃ 
ꡄ쏒ꅇ PC BC =  
ꅩ쏒 1ꅪ곝뙽 ABE ABC D D 뭐 (꙰맏 2-12) 
￿ = — = — 108 ABC BAE Q  
￿ =
￿ - ￿





￿ = ￿ - ￿ = — - ￿ = — 72 36 108 3 108 4 Q  
ꑓ ￿ = ￿ + ￿ = — + — = — 72 36 36 3 2 5  



















= — \ ꦷꪺꯗ볆










= —BPC (BC ꦷ+AE ꦷ)ꪺꯗ볆







BPC CBE — = — ￿  
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(꒻)냝썄 6ꅇ꙰맏 2-14ꅁ굙 AC AB = ꅁ AD ꇼ
BC ꅁ룕쏒 AC AB BD CD + > + ꅃ 
ꅩ쏒 1ꅪ (1)곝덺ꕈ AD 결뙢ꅁ ACD D ꪺ쏨깧맏
AED D (꙰맏 2-14) 
2 1 — = — ￿ ꅁ AC AE =  
(2) AD Q ꇼ BC    ACB — = — \ 2  
ABC ACB — = — = — = — ￿ 2 1  
￿ = — + — + — =






뇀녯 BꅂAꅂE ꑔ쉉Ꙁ뵵 
(3) AE AB BE BD DE + = > + Q  
AC AB BD CD + > + \  
ꅩ쏒 ꅪ (1)곝덺 BF 결ꪽ깼ꪺ뛪A뭐 ADF D (꙰
맏 2-16) 
(2)ꙝ결 AD// BC  
ABC — = — ￿ 3 ꅁ ACB — = —4  
ꑓ ACB ABC — = —   4 3 — = — \  
(3) AC AF = Q ꅁ 4 3 — = — ꅁ AD AD=  
CD DF CAD FAD = ￿ D @ D \  
(4) AF AB BD DF + > + Q  
AC AB BD CD + > + \  
(ꑃ)냝썄 7ꅇ꙰맏 2-17ꅁꖿ ABC D ꒺뎡ꗴꑀ쉉
Pꅁꕂ AB PD^ ꅁ BC PE ^ ꅁ AC PF ^ ꅁ 
굙 a AB = ꅁ룕쏒ꅇ a PF PE PD
2
3
= + +  
ꅩ쏒 1ꅪ곝덺 BPC APC APB D D D 뭐 뭐 (꙰맏
2-18) 
ꗑ ) ( BPC APC APB D + D + D ꪺ궱뽮
ABC D = 궱뽮 

















a a PF PE PD = · + + ￿
 
녯쏒 a PF PE PD
2
3









ꅩ쏒 2ꅪ(1)곝덺ꖿ AMN D  
(2)곝덺 ABC AMN D D ꥍ ꪺ낪
AH AG ꥍ (꙰맏 2-19) 
(3)ꙝ결 AB PD^ ꅁ AC PF ^ ꅁꗑ떥
롹ꑔꢤ꟎꧊뷨 
ꕩ뇀녯 AG PF PD = +  
AH GH AG PE AG PF PE PD = + = + = + + ￿
녯쏒 a PF PE PD
2
3
= + +  
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(ꑋ)냝썄 8ꅇꚳꑀ귓ꕢ깼결 1 ꪺ뛪꟎땷맴ꅁꩵ
뗛ꪽꢤꑔꢤ꟎ ABC ꪺꑔ쏤꒺뵴늾냊ꑀ
ꥐꅁ굙 ￿ = — 90 B ꅁ 6 = AB ꅁ 8 = BC ꅁꡄ
땷맴놽륌ꪺ궱뽮ꅈ 
ꅩ룑ꅪ(1)꙰맏 2-20ꅁ덝 BDIG 결쏤꫸ 2 ꪺꖿ
ꓨ꟎ꅁ 
ꕂ DE ꇼ BC ꅁ FG ꇼ AB ꅁ
AC IH ^ ꅃ 
(2)곝뙽 ADE D ꅂ FGC D ꅂ  FIE D ꅂ
ABC D 결ꕼ귓곛꛼ꪽꢤꑔꢤ꟎ꅃ 



































ꗑ 2 = = = IH IG DI ꅁ뇀녯땷맴놽륌꙰맏
2-21ꪺ뇗뵵냏냬ꅃ 
ꕈꑗ(1)~(3)ꪺ룑땻ꗘꪺꅁ걏룑썄꫌룕맏ꡄ
ꕘ IH ꪺ꫸ꅁꕈ쉟ꥷ땷맴놽륌ꪺ냏냬걏 
ꝟ라늣ꗍꅵ꒤꫅ꅶꅝ굙 2 > IH ꅞꪺ놡꟎ꅃ  














(4)곝덺 AMN D (꙰맏 2-21 ꅁMN 결뛪
P ꪺ꓁뵵ꕂꖭꛦ BC ) 
ꙝ결맏 2-22 ꪺꖪꅂꕫ꣢맏곛꛼ꅁ








8 = · = MN  







(5)곝뙽뛪 P 뭐뇨꟎ MBCN (꙰맏
2-23) 
궱뽮 궱뽮 뛪 뇗뵵궱뽮 MBCN P + = \
18 3 ) 8 4 (
2
1
+ = · + + = p p  
 
P 





M  N 
P 
A 
D  F 
M  N  G 































B  C 
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B  C 
M  N 
B  C 
M  N 
맏 ㈳
P 
P 